The notion of magnetic field line resonance has been very effective in explaining many features of long-period geomagnetic pulsations. To date the decoupled transverse wave equations have been solved in a magnetic dipole field, whereas only WKB approximate solutions have been used in more general geometries. We have developed a solution of the decoupled equations that includes both a general magnetic field geometry and the effects of density and mass composition. The aim of this paper is to isolate and examine the effect on eigenfrequencies of only the field geometry by keeping density constant along all field lines. We review the diurnal variations in wave period predicted on the ground and in space by using the recent Olson-Pfitzer magnetospheric magnetic field model in our solution. For example, on the ground at 67 ø magnetic latitude the diurnal variation in period caused by field geometry is larger than a factor of 2. At 6.6 Re, where the dipole field line from 67 ø crosses the magnetospheric equator, there is negligible diurnal variation in period. Significant diurnal variations in period (•>10%) at fixed radial distance in the equatorial plane in space occur only at distances •> 10 Re. Knowledge of the field geometry is shown to be important for the determination of mass density in space from ground pulsation observations. We discuss the impact of our results in interpretation of experimental data.
INTRODUCTION

AND THEORY
In this paper we present a calculation of long-period, ultralow-frequency (ULF) magnetospheric pulsations that uses a realistic earth's magnetic field geometry rather than a simple dipole field. The calculation pertains to transverse standing 
where Bo is the unperturbed background magnetic field; E and b are the wave perturbation electric and magnetic fields, respectively; • is the plasma (or field) displacement; j is the current; and p is the plasma mass density. Equation (4) Rather than use an approximate WKB solution or the uncoupled toroidal and poloidal mode wave equations, we derived a single exact linear wave equation which can be solved in a dipole field for both toroidal and poloidal mode oscillations. In addition, unlike the Cummings et al. [1969] and err and Matthew [ 1971] equations, which were for a strictly dipolaf field geometry, our wave equation can also be solved in a nondipolar field geometry. Again, we have the constraint that the waves must be strictly transverse, without any perturbation along the ambient field direction. However, in our formulation the solution to the wave equation can be found for any linear polarization direction perpendicular to the ambient field. It is also worth noting that none of the models we have been discussing, including ours, solves the self-consistent problem which includes the effect of a field line perturbation on all field lines in its vicinity. 
Any initial polarization or perturbation direction •i perpendicular to Be can be chosen. In practice the geometrical factors h• are determined by first taking a perturbation direction at a particular point, e.g., the equator, and then by field line tracing in whatever field model is being used. The factor h, is proportional to field line separation and varies along Be (i.e., varies with s).
ANALYSIS
With the formulation developed above, we can solve for A1-fven eigenfrequencies in an arbitrary field geometry, and in particular in one that accurately represents the earth's magnetic field. First, we can compare (9) We formulated our solution to (9), using either a dipole field or the Olson-Pfitzer model, to allow for variation of several input parameters. These parameters include the position of the field line, which can be specified by a single point, either on the ground or in space; the mass density at the equatorial crossing point of the field line; and the density index. In addition, one may choose to solve for any harmonic for polarizations in the equatorial plane either parallel or perpendicular to the radial direction, which we continue to refer to as poloidal and toroidal, respectively.
RESULTS
In this section the effect of magnetic field geometry on eigenperiods of standing Alfven waves is illustrated for the fundamental mode toroidal oscillation with a density no equal to 1 proton/cm 3 everywhere along the field line. Periods for other mass densities can be determined by multiplying the result by ,?r•, where n is the mass density of the plasma in ainu/ cm 3. The terms toroidal and poloidal in this model indicate signals polarized east-west and radially at the equator, respectively. As a boundary condition we take the field displacement to be zero at the ionosphere, which is equivalent to assuming the ionosphere has infinite conductivity. which shows contours of constant field magnitude IBI in the equatorial plane. The local time variation in the field magnitude (the field strength at the equator becomes larger as one moves at a constant radial distance from midnight to noon) is only beginning to become significant at the ~ 100-¾ contour shown in the figure. However, the field line length is also becoming larger as one moves at a constant radial distance from midnight to noon, and the two effects tend to counteract one another in determining the resonant period.
To determine the effect of the magnetic field model on the periods of standing Alfven waves, a constant plasma mass density of 1 amu/cm 3 has been used everywhere in the magnetosphere. There are, of course, spatial, temporal, and compositional variations in the magnetospheric plasma that could substantially alter the local time and radial or latitudinal patterns that were shown to develop as a result of the realistic magnetic field model. In fact, using typical ion density observations from the OGO 5 satellite, for different magnetospheric regions, Warner and Orr [1979] have considered the effect of density on local time and latitudinal variations of standing wave periods. Their results point up the importance of considering density as well as field line configuration for determining standing wave periods. In our calculations, periods scale as the square root of equatorial mass density, and our plots can easily be recalibrated for different densities. We did not allow for density variation along the field. night. However, at other local times, for example at dawn, at large radial distances the azimuthal direction and the direction of constant field magnitude do not coincide. Consequently, although consistent in our selection of polarization with respect to an Earth-based coordinate (azimuthal), the direction of polarization chosen does not align with any particular field parameter contour at the equator. For example, an alternative would be to compare periods at different radial distances for waves polarized in the direction of constant field magnitude. We are at present modifying our calculations to allow for the examination of perturbations in any direction.
The determination of magnetospheric plasma density from ground-based observations would be extremely useful as comparable coverage, using in situ measurements by spacecraft, is unlikely. In the past, ¾LF measurements from ground sta- 
